4 


In This Issue September 1950 


@ Close Contest in the 1949 National Crushed Stone Association 
Safety Competition 


@ Flexible Base Widening and Construction of Pavement 
Resurfacing 


@ Did We Grow Up or Blow Up? 


2 
OFFICIAL PUBLICATION: NATIONAL CRUSHED STONE ASSOCIATION 


Technical Publications 
of the 


National Crushed Stone Association 


STONE BRIEFS 


No. 1. How to Proportion Workable Concrete for Any Desired Compressive 
Strength 


No. 2. How to Proportion Concrete for Pavements 
No. 3. Uses for Stone Screenings 


No. 4. How to Determine the Required Thickness of the Non-Rigid Type of Pave- 
ment for Highways and Airport Runways 


No. 5. The Insulation Base Course Under Portland Cement Concrete Pavements 


ENGINEERING BULLETINS 


No. 1. The Bulking of Sand and Its Effect on Concrete 
No. 2. Low Cost Improvement of Earth Roads with Crushed Stone 


No. 3. The Water-Ratio Specification for Concrete and Its Limitations 
(Supply Exhausted) 


No. 4. “Retreading” Our Highways 


No. 5. Reprint of “Comparative Tests of Crushed Stone and Gravel Concrete in 
New Jersey” with Discussion 


No. 6. The Bituminous Macadam Pavement 
No. 7. Investigations in the Proportioning of Concrete for Highways 


No. 8. The Effect of Transportation Methods and Costs on the Crushed Stone, 
Sand and Gravel, and Slag Industries (Supply Exhausted) 


No. 9. ‘Tests for the Traffic Durability of Bituminous Pavements 
No. 10. Stone Sand (Supply Exhausted) 


No. 11. A Method of Proportioning Concrete for Strength, Workability, and Dura- 
bility. (Revised January, 1949) 


e 
Single copies of the above publications are available upon request. 


Manual of Uniform Cost Accounting Principles and Procedure for the Crushed Stone 
Industry ($2.00 per copy) 


| | | 
| 
| 
| 
| 


The Crushed Stone Journal 


Official Publication of the NATIONAL CRUSHED STONE ASSOCIATION . 


J. R. BOYD, Editor 


NATIONAL CRUSHED 
STONE ASSOCIATION 


1415 Elliot Place, N. W. 
Washington 7, D. C. 


OFFICERS 


J. REID CALLANAN, President 
JAMES SAVAGE, Treasurer 
J. R. BOYD, Administrative Director 
A. T. GOLDBECK, Engineering Director 
J. E. GRAY, Field Engineer 
HENRY A. HUSCHKE, Managing Director, 
Agricuitural Limestone Institute 


REGIONAL VICE PRESIDENTS 


T.. €. CGGRE V. C. MORGAN 

E. EIKEL W. T. RAGLAND 
WILSON P. FOSS, II] W. H. WALLACE 
S. P. MOORE ANNA R. WILSON 


EXECUTIVE COMMITTEE 


J. REID CALLANAN, Chairman 
G. A. AUSTIN J. CRAIG McLANAHAN 
WILSON P. FOSS, III S. P. MOORE 
OTHO M. GRAVES RUSSELL RAREY 
P. E. HEIM W. S. WESTON, JR. 
W. F .WISE 


Contents 


® 


Close Contest in the 1949 National Crushed Stone 
Association Safety Competition 
By E. K. Elsner and E. O'Malley - 


Flexible Base Widening and Construction of 
Pavement Resurfacing 
By Herman C. Helmle - - - - - 


Did We Grow Up or Blow Up? 
By George Scullin - - - - - - 


® 


Page 


- 10 


- 15 


| 
| 
} 
| 
| 
| 
| 


ANNUAL CONVENTION 


NATIONAL CRUSHED STONE ASSOCIATION 
and | 


6% ANNUAL CONVENTION 
AGRICULTURAL LIMESTONE INSTITUTE 


CINCINNATI SKYLINE 


NETHERLAND PLAZA, CINCINNATI, OHIO 
Week of February 5, 1951 


AMES 
Tay ON 
SIX: 
SS 
1945 


THE 


CRUSHED STONE JOURNAL 


WASHINGTON, OD. C. 


Vol. No. 3 


PUBLISHED QUARTERLY 


SEPTEMBER 1950 


Close Contest in the 


> 


1949 


National Crushed Stone Association 


Safety Competition 


By E. K. ELSNER 
E. O'MALLEY 


Under Supervision of Forrest T. Moyer 
Chief, Accident Analysis Branch 
Health and Safety Division 

U. S. Bureau of Mines 

Washington, D. C. 


HE contest for the best safety record among 
crushed stone operations entered in the 1949 
National Crushed Stone Association Safety Compe- 
tition was very close. The first two operations had 
nearly identical safety records for the year. Both 
were injury-free and there was a difference of less 
than 300 man-hours in the total time of exposure at 
each operation. The record of the quarry ranked in 
third position was not far behind the first two plants. 
The Hagerstown quarry of the North American 
Cement Corporation at Hagerstown, Maryland, won 
top safety honors in the 24th annual National 
Crushed Stone Association Safety Competition con- 
ducted by the Bureau of Mines, United States De- 
partment of the Interior. The award marks the sec- 
ond successive year that this plant has had the best 
safety record of the competing operations. For its 
outstanding safety accomplishment of operating 
171,474 man-hours without a lost-time disabling in- 
jury during 1949, this limestone quarry is awarded 
the bronze plaque provided by the Explosives Engi- 
neer Magazine. The Hagerstown quarry has been 
enrolled in the competition each year beginning with 


e Hagerstown Quarry of the North American Ce- 
ment Company wins safety trophy. Accident- 
free record made by 18 other plants. 


1930. In addition to the two trophy awards in 1948 
and 1949, this operation won Certificates of Honor- 
able Mention for injury-free operations in 8 other 
years of its 20 successive years of enrollment in the 
contest. During the 20 years since 1930 the Hagers- 
town quarry attained a record of nearly 2% million 
hours with a severity rate of 0.42 days lost per thou- 
sand man-hours and a frequency rate of 7.74 injuries 
rer million man-hours. The record of the quarry 
shows clearly what can be achieved in safety by the 
constant efforts of all employees and officials in a 
well designed program to eliminate accidents. 

The LeRoy quarry of the General Crushed Stone 
Company at LeRoy, New York, ranked in second 
place in the 1949 contest. Its outstanding safety 
record of being worked 171,207 man-hours without 
any injuries was virtually the same as that of the 
winning operation. The Cedar Hol'ow quarry of the 
Warner Company at Devault, Pennsylvania, was 
ranked in third place in the Competition with its 
safety accomplishment of 143,374 man-hours during 
1949 without any disabling injuries. The fourth 
ranking operation was the Bakerton underground 
limestone mine of the Standard Lime and Stone 
Company at Bakerton, West Virginia. This under- 
ground mine was worked 125,080 man-hours without 
any injuries during the year. 
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TABLE I 
RELATIVE STANDING OF QUARRIES IN THE 1949 NATIONAL CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION, BASED UPON THE INJURY-SEVERITY RATES OF THE QUARRIES! 
Average 
days of 
Man- Number of injuries ? disability Number of days of disability 2 ‘ 
hours — — per temp. ——— Frequency Severity 
Rank worked F. Temp. Total injury F. P.P. Temp. Total rate rate 3 
6 74,116 — - — — -000 -000 
8 67,160 — — — — .000 .000 
10 53,775 — — — — — 000 000 
13 49,042 — — ~ — 000 000 
14 28,901 — — — — 000 000 
15 28,000 — — — — — — 000 000 
16 27,480 — — — 000 000 
17 20,000 - — — — — — 000 000 
20 420, 186 1 1 1 1 1 2.380 002 
21 171,676 — 1 1 5 5 5 5.825 029 
22 61,183 1 1 6 _ 6 6 16.344 098 
23 34,880 1 1 4 4 4 28.670 115 
24 158 ,897 1 1 20 20 20 6.293 126 
25 153,500 — — — 5 5 5 — — — 26 26 32.573 169 
26 153 ,000 _ — — 1 1 26 — — — 26 26 6.536 170 
27 86,759 — — _ 1 1 15 — — —_— 15 15 11.526 173 
28 129,151 5 5 7 34 34 38.714 263 
30 54,120 — 1 1 16 16 16 18.477 296 
31 33 ,800 _ — _ 1 1 10 — —_ _— 10 10 29.586 296 
32 94,354 _— — — 1 1 30 — — —_ 30 30 10.598 318 
33 58,300 2 2 13 — 25 25 34.305 429 
34 77,831 _— — — 1 1 34 _ — 34 34 12.848 437 
36 76,371 2 2 22 43 43 26.188 563 
37 239,772 ~ . —_ 9 9 20 — — - 182 182 37.536 759 
38 439,830 — — 1 19 20 15 ~ — 75 277 352 45.472 800 
39 73,986 2 2 30 60 60 27.032, 811 
40 63,040 2 2 28 — 55 55 31.726 872 
41 411,104 — — 1 2 3 45 -- 300 89 389 7.297 946 
42 87,767 8 8 11 87 87 91.150 -991 
43 29,496 — — 1 1 31 31 31 33.903 1.051 
44 134,066 13 13 14 — 177 177 96.967 1.320 
45 93 ,360 — — 1 3 4 13 — 90 38 128 42.845 1.371 
47 26,367 — — — 2 2 20 - — _— 40 40 75.852 1.517 
48 56,320 — _ — 3 3 30 - — — 89 89 53.267 1.580 
49 36,255 — - — 2 2 36 — 71 71 55.165 1.958 
50 202,130 — —- 1 5 6 6 - a 375 30 405 29.684 2.004 
51 71,033 — — 1 1 2 17 - 150 17 167 28.156 2.351 
52 192 , 466 _ - 1 4 5 22 — - 450 88 538 25.979 2.795 
53 54,360 - — — 3 3 64 —_— — _— 193 193 55.188 3.550 
54 50,232 — — —_— 2 2 97 - ~ -- 193 193 39.815 3.842 
55 23,296 — — — 1 1 90 -- — —_ 90 90 42.926 3.863 
55 701,997 _ - 1 1 2 84 - — 3,000 84 3,084 2.849 4.393 
57 79,040 — — 3 3 119 — 358 358 37.955 4.529 
59 610,763 _— - 3 23 26 17 — — 4,800 390 5,190 42.570 8.498 
60 295,088 1 — 1 17 19 24 6,000 —_ 225 403 6,628 64.388 22.461 
61 172,082 1 1 2 3 6,000 3 6,003 11.622 34.885 
62 96,004 1 1 2 5 6,000 5 6,005 20.832 62.549 
Totals and 
rates, 1949 7,166,644 3 — 11 153 167 22 18,000 — 9,465 3,345 30,810 23.302 4.299 
1948 6,953,569 4 — 1l 181 196 26 24,000 — 8,018 4,642 36,660 28.187 5.272 
‘ As reports from mining companies are idered fidential by the Bureau of Mines, the identities of the operations to which this table relates are not revealed. 
*F., fatal; P. T., permanent total disability; P. P., permanent partial disability; Temp., temporary disability. 
+ Freq y rate indicates the ber of fatal, permanent, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days of 


disability lost from injuries per thousand man-hours of exposure. 
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TABLE II 
RELATIVE STANDING OF UNDERGROUND MINES IN THE 1949 NATIONAL CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION, BASED UPON THE INJURY-SEVERITY RATES OF THE MINES! 


Average 
days of 
Man- Number of injuries ? disability Number of days of disability * 
hours per temp. Frequency Severity 
Rank worked F. P. P. Temp. Total injury F. PP. Temp. Total rate rate 
29 305,552 — — — 5 5 17 84 84 16.364 .275 
35 295,815 3 3 46 137 137 10.141 -463 
46 101,491 = — -- 4 4 38 -- —— 153 153 39.412 1.508 
58 153,754 -- -— 1 5 6 19 - 900 93 993 39.023 6.458 
Totals and 
rates, 1949 981,692 -- — 1 17 18 27 -- ~ 900 467 1,367 18.335 1.392 
1948 940,031 16 16 58 — 935 935 17.021 -995 
1 As reports from mining companies are idered fidential by the Bureau of Mines, the identities of the operations to which this table relates are not revealed. 


? F., fatal; P. T., permanent total disability; P. P., permanent partial disability; Temp., temporary disability. 
3 Frequency rate indicates the ber of fatal, per t, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days 
of disability lost from injuries per thousand man-hours of exposure. : ? 


TABLE III 
YEARLY SUMMARY—QUARRIES IN THE NATIONAL CRUSHED STONE ASSOCIATION SAFETY COMPETITION, 
1926-49 
Number ofjinjuries ? Number of days of disability * 
Man-hours ——— Frequency Severity 

Year Plants worked Fatal P.T. P.P. Temp. Total Fatal BP. Temp. Total rate rate 
1926 40 5,298 ,983 3 — 6 207 216 18,000 — 9,000 4,239 31,239 40.763 5.895 
1927 48 7,876,791 9 —_ 2 458 469 54,000 _ 2,100 7,186 63,286 59.542 8.034 
1928 53 7,509 ,098 8 = 4 322 334 48 ,000 —_— 8,700 5,493 62,193 44.479 8.282 
1929 53 7,970 ,325 45 — 5 286 295 24,000 — 5,760 5,533 35,293 37.012 4.428 
1930 68 8,013 ,415 6 —_ 9 227 242 36 ,000 — 7,250 3,671 46,921 30.199 5.855 
1931 58 5,085 , 857 4 — 13 198 215 24,000 — 18,660 3,540 46,200 42.274 9.084 
1932 40 2,661,850 1 — 4 75 80 6,000 — 6,750 2,481 15,231 30.054 5.722 
1933 40 2,704,871 1 — i 67 69 6 ,000 — 48 2,893 8,941 25.510 3.306 
1934 46 3,288 ,257 1 ~ 2 106 §=6109 6,000 — 2,850 1,873 10,723 33.148 3.261 
1935 46 4,166 ,306 2 1 8 rf 88 12,000 6,000 9,900 3,015 30,915 21.122 7.420 
1936 50 6,399 ,023 5 — 14 182 201 30 ,000 —_— 8,168 4,590 42,758 31.411 6.682 
1937 47 6,199 ,001 9 136 152 42 ,000 5,875 4,461 52,336 24.520 8.443 
1938 47 4,658,119 2 — 6 76 84 12,000 — 6,600 3,184 21,784 18.033 4.677 
1939 44 4,219,086 . 2 —_ 2 51 55 12,000 — 4,800 1,678 18,478 13.036 4.380 
1940 46 4,358,409 1 — 5 78 84 6 ,000 — 2,550 3,013 11,563 19.273 2.653 
1941 47 5,777 ,587 3 — 5 98 106 18 ,000 — 9,300 2,266 29,566 18.347 5.117 
1942 48 7,178,935 3 2 i 183 =189 18,000 12,000 1,500 4,239 35,739 26.327 4.978 
1943 34 4,750,314 4 — 5 134 148 24 ,000 — 7,146 3,862 35,008 30.103 7.370 
1944 32 3,996 ,433 3 4 118 =125 18,000 3,000 3,323 24,323 31.278 6.086 
1945 46 6,087,037 — — I 135 136 — — 750 3,505 4,255 22.343 0.699 
1946 46 7,292,175 1 — 6 197 204 6,000 — 5,141 4,130 15,271 27.975 2.094 
1947 42 6,971,790 5 _— 5 197 207 30 ,000 — 6,900 4,990 41,890 29.691 6.008 
1948 47 6 , 953 , 569 4 — 11 181 196 24,000 — 8,018 4,642 36,660 28.187 5.272 
1949 57 7,166,644 3 — 11° 153 = 167 18,000 — 9,465 3,345 30,810 23.302 4.299 
Total — 186,583,875 82 3 139 3,942 4,166 492,000 18,000 150,231 91,152 751,383 30.501 5.501 


! As reports from mining companies are considered confidential by the Bureau of Mines, the identities of the operations to which this table relates are not revealed. 
? F., fatal; P. T., permanent tota! disability; P.P., permanent partial disability; Temp., temporary disability. 
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rate indi 
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of fatal, per t 
disability lost from injuries per thousand man-hours of exposure. 


and other disabling injuries per million man-hours of exposure; severity rate indicates number of days of 
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TABLE IV 


YEARLY SUMMARY—UNDERGROUND MINES IN THE NATIONAL CRUSHED STONE ASSOCIATION SAFETY 


COMPETITION, 1926-1949 ! 


Number of injuries ? Number of days of disability * 


Man-hours — Frequency Severity 

Year Plants worked Fatal P.T. P.P. Temp. Total Fatal a Ss P.P. Temp. Total ra rate * . 
1926 3 517,926 — 34 34 533 533 65.646 1.029 
1927 2 318 ,449 1 — 1 14 16 6,000 _— 300 68 6,368 50.244 19.997 
1928 5 542 ,193 1 _— 1 68 70 6,000 —_ 300 888 7,188 129.105 13.257 
1929 4 665 ,520 1 —_ 1 30 32 6,000 — 300 617 6,917 48.083 10.393 
1930 6 595 ,367 1 —_— 1 15 17 6,000 — 225 468 6,693 28.554 11.242 
1931 3 345,105 — 4 4 147 147 11.591 -426 
1932 2 158,450 — _— —_ 6 6 _— —_— — 165 165 37.867 1.041 
1933 3 229,381 — _ 11 11 349 349 47.955 1.521 
1934 4 248,146 — 13 13 287 287 52.389 1.157 
1935 2 175,994 — 3 3 249 249 17.046 1.415 
1936 4 334 ,747 1 7 8 6,000 117 6,117 23.899 18.274 
1937 3 364,680 — 3 3 91 91 8.226 .250 
1938 3 334,442 — 2 2 133 133 =—-5.980 .398 
1939 4 393,039 — — 1 7 8 — — 600 457 1,057 20.354 2.689 
1940 4 375,987 — _— 1 8 9 — — 4,500 888 5,388 23.737 14.350 
1941 4 591,568 — _ 1 15 16 —_— —_— 750 169 919 27.047 1.553 
1942 4 785,894 — — 1. 33 34 — — 1,800 1,213 3,013 48.263 3.834 
1943 5 1,019,771 — —_ 3 45 48 —_ — 4,950 1,123 6,073 47.069 5.955 
1944 4 727 ,496 1 _— 1 27 29 6,000 _— 2,400 796 9,196 39.863 12.641 
1945 7 1,238 ,845 — 2 22 24 — —_ 3,000 755 3,755 19.373 3.031 
1946 8 1,338 ,563 2 _— 2 31 35 12,000 —_— 675 1,045 13,720 26.147 10.250 
1947 8 1,291 ,162 5 — 1 29 35 30,000 _— 75 1,588 31,6638 27.107 24.523 
1948 4 940,031 — 16 16 935 935 17.021 -995 
1949 5 981,692 — — 1 17 18 —_— —_ 900 467 1,367 18.336 1.392 
Total —_ 14,514,448 13 —_— 18 460 491 78,000 — 20,775 13,548 112,323 33.828 7.739 


' As reports from mining companies are considered confidential by the bureau of Mines, the identities of the operations to which this table relates are not revealed. 


?F., fatal; P. T., permanent total disability; P.P., permanent partial disability; Temp., temporary disability. 


* Frequency rate incicates the number of fatal, permanent, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days of 


disability lost from injuries per thousand man-hours of exposure. 


TABLE V 


YEARLY SUMMARY—QUARRIES AND UNDERGROUND MINES IN THE NATIONAL 
ASSOCIATION SAFETY COMPETITION, 1926-49! 


CRUSHED STONE 


Number of injuries * Number of days of aisabiity * 

Year Plants worked Fatal P.T. P.P. Temp. Total Fatal P-.F. Pr. Temp. Total rate * rate ® 
1926 43 5,816,909 3 _— 6 241 250 18,000 — 9,000 4,772 31,772 42.978 5.462 
1927 50 8,195,240 10 _— 3 472 485 60 ,000 — 2,400 7,254 69,654 59.181 8.499 
1928 58 8,051,291 9 5 390 86404 54,000 9,000 6,381 69,381 50.178 8.617 
1929 57 8,635 ,845 5 _ 6 316 327 30 ,000 —_— 6,060 6,150 42,210 37.865 4.888 
1930 74 8,608 , 782 7 —_ 10 242 259 42 ,000 —_ 7,475 4,139 53,614 30.086 6.228 
1931 61 5 ,430 ,962 4 _— 13 202 219 24,000 — 18,660 3,687 46,347 40.324 8.534 
1932 42 2,820 ,300 1 4 81 86 6 ,000 ,750 =2,646 15,396 30.493 5.459 
1933 43 2,934 ,252 1 — 1 78 80 6,000 — 48 3,242 9,290 27.264 3.166 
1934 50 3,536 ,403 1 — 2 119 122 6,000 _— 2,850 2,160 11,010 34.498 3.113 
1935 48 4,342 ,300 y 4 1 8 80 91 12,000 6,000 9,900 3,264 31,164 20.957 7.177 
1936 54 6,733 ,770 6 — 14 189 209 36,000 — 8,168 4,707 48,875 31.038 7.258 
1937 50 6,563 ,681 7 —_— 9 139 =155 42 ,000 —_ 5,875 4,552 52,427 23.615 7.987 
1938 50 4,992 ,561 2 — 6 78 86 12 ,000 —_— 6,600 3,317 21,917 17.226 4.390 
1939 48 4,612,125 2 — 3 58 63 12 ,000 —_ 5,400. 2,135 19,535 13.660 4.236 
1940 50 4,734,396 1 — 6 86 93 6,000 —_ 7,050 3,901 16,951 19.643 3.580 
1941 51 6 ,369 ,155 3 — 6 113 122 18,000 — 10,050 2,435 30,485 19.155 4.786 
1942 52 7,964,829 3 2 2 216 223 18,000 12,000 3,300 5,452 38,752 27.998 4.865 
1943 39 5,770 ,085 4 — 8 179 + 191 24,000 —_ 12,096 4,985 41,081 33.102 7.120 
1944 36 4,723 ,929 4 — 5 145 154 24,000 —_— 5,400 4,119 33,519 32.600 7.096 
1945 53 7,325,882 — — 3 157 ~=160 — —_— 3,750 4,260 8,010 21.840 1.093 
1946 54 8,630 ,738 3 — 8 228 239 18,000 —_ 5,816 5,175 28,991 27.692 3.359 
1947 50 8,262,952 10 — 6 226 242 60 ,000 — 6,975 6,578 73,553 29.287 8.902 
1948 51 7,893 ,600 4 — 11 197 212 24,000 _— 8,018 5,577 37,595 26.857 4.763 
1949 62 8,148 ,336 3 — 12 170 =185 18,000 — 10,365 3,812 32,177 22.704 3.949 
Total — 151,098,323 95 3 157 4,402 4,657 570,000 18,000 171,006 104,700 863,706 30.821 5.716 


! As reports from mining companies are considered confidential by the Bureau of Mines, the identities of the operations to which this table relates are not revealed. 
? F., fatal; P. T., permanent total disability; P.P., permanent partial disability; Temp., temporary disability. 
* Frequency rate indicates the number of fatal, permanent, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days of 
+ Frequency rate indicates the number of fatal, permanent, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days 
disability lost from injuries per thousand man-hours of exposure. 
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Injury-Free Operations 


The following 18 plants—17 open quarries and 1 
underground mine attained injury-free records in 
1949 and received Certificates of Honorable Mention. 
Including the trophy winner, the 19 operations that 
achieved perfect safety records during 1949 were 
worked 1,287,862 man-hours which represents 16 per 
cent of the total man-hours worked at all 62 com- 
peting plants. These injury-free records are conclu- 
sive evidence that the employees and officials at each 
operation have worked diligently throughout the 
year to promote safe working practices and thereby 
eliminate accidents from daily work. 

It is notable that 5 of the injury-free plants in the 
1949 Competition were operations of the General 
Crushed Stone Company. These operations—the 
LeRoy, Jordanville, Rock Hill, White Haven, and 
Auburn quarries—were ranked respectively in sec- 
ond, fifth, sixth, seventh, and eighth places in the 
contest. The total injury-free operation of these five 
plants during 1949 was nearly one-half million man- 
hours. 


LeRoy limestone quarry, The General Crushed 
Stone Company, LeRoy, Genesee County, New 
York; 171,207 man-hours. 

Cedar Hollow lime quarry, Warner Company, De- 
vault, Chester County, Pennsylvania; 143,374 
man-hours. | 

Bakerton limestone mine, The Standard Lime and 
Stone Company, Bakerton; Jefferson County, 
West Virginia; 125,080 man-hours. 

Jordanville limestone quarry, The General Crushed 
Stone Company, Jordanville, Herkimer County, 
New York; 76,588 man-hours. 

Rock Hill trap rock quarry, The General Crushed 
Stone Company, Quakertown, Bucks County, 
Pennsylvania; 74,116 man-hours. 

White Haven sandstone quarry, The General 
Crushed Stone Company, White Haven, Luzerne 
County, Pennsylvania; 73,066 man-hours. 

Auburn limestone quarry, The General Crushed 
Stone Company, Auburn, Cayuga County, New 
York; 67,160 man-hours. 

Middlefield No. 1 trap rock quarry, The New 
Haven Trap Rock Company, Middlefield, New 
Haven County, Connecticut; 55,954 man-hours. 

Phillipsburg limestone quarry, The Laura Gravel 
and Stone Company, Phillipsburg, Montgomery 
County, Ohio; 53,775 man-hours. 

Martha limestone quarry, Marquette Cement 
Manufacturing Company, Martha, Wilson 
County, Tennessee; 52,454 man-hours. 

Holston limestone quarry, American Limestone 
Company, Mascot, Knox County, Tennessee; 
51,631 man-hours. 


e@ 
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Marquette limestone quarry, Marquette Cement 
Manufacturing Company, Cape Girardeau, Cape 
Girardeau County, Missouri; 49,042 man-hours. 


Plant No. 4 trap rock quarry, Southwest Stone 
Company, Knippa, Uvalde County, Texas; 28,901 
man-hours. 


Ames ag lime and road stone quarry, Ray Cook 
Construction Company, Ames, Story County, 
Iowa; 28,000 man-hours. 


Berkeley limestone quarry, North American Ce- 
ment Corporation, Martinsburg, Berkeley 
County, West Virginia; 27,480 man-hours. 

N. R. Garrett City road and agricultural stone 
quarry, N. R. Garrett City Quarry Company, 
Columbia, Boone County, Missouri; 20,000 man- 
hours. 


Ripplemead hydrated lime quarry, Ripplemead 
Lime Company, Incorporated, Ripplemead, Giles 
County, Virginia; 14,560 man-hours. 

Lamke agricultural lime quarry, Bramel Lime- 


stone Quarry Company, Washington, Franklin 
County, Missouri; 4,000 man-hours. 


Statistics of the Competition 


The over-all safety record of the 62 crushed stone 
operations in the 1949 Competition was improved 
over 1948 and also was better than the average for 
the 24 years of the contest. The injury severity rate 
of 3.95 days lost per one thousand man-hours of work 
was a 17-per cent improvement over 1948. It was 
the sixth lowest injury severity rate in the history 
of the competition. Injury frequency of 22.70 per 
million man-hours in 1949 compared favorably with 
the corresponding rate of 26.86 for 1948, and was the 
seventh lowest annual frequency rate since the con- 
test started in 1926. Both the injury severity and 
the injury frequency rates in 1949 were well below 
the corresponding 23-year average rates for the con- 
test. 

A total of 8,148,336 man-hours were worked at the 
62 operations enrolled in the 1949 National Crushed 
Stone Association Safety Competition. During this 
work-time there was a total of 185 injuries or 27 
fewer than in 1948. Of these injuries, 3 were fatali- 
ties, 12 permanent partial disabilities, and 170 were 
temporary total injuries. The average disability of 
the 170 temporary total injuries was 22 days, a re- 
duction of 6 days from the corresponding figure of 
28 days average disability in 1948. 

Of the 62 operations enrolled in the 1949 contest, 
57 were open quarries and 5 were underground 
mines, In the 57 quarries there was a total of 167 


injuries of which 3 were fatal, 11 permanent partial, 
and 153 were temporary total injuries. The injury- 
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TABLE VI 


NUMBER OF INJURIES, BY CAUSES, AT QUARRIES 


AND UNDERGROUND MINES IN THE NATIONAL 
CRUSHED STONE ASSOCIATION SAFETY 


COMPETITION IN 1949 


TABLE VII 


> 


DAYS OF DISABILITY, BY CAUSES OF INJURIES AT 
QUARRIES AND UNDERGROUND MINES IN THE 
NATIONAL CRUSHED STONE ASSOCIATION 
SAFETY COMPETITION IN 1949 


Permanent Permanent 
Tempo- Tempo- 
Cause Fatal Total Partial rary Total Cause Fatal Total Partial rary Total 

Falls and slides of rock or Falls and slides of rock or 

Handling materials or ob- Handling materials or ob- 

Falls of persons.......... — — 2 29 31 Falls of persons.......... — _ 450 870 §=1,320 
Bumping against objects.. — 3 3 Bumping against objects... 32 32 
Falling objects........... 22 22 Falling objects........... 610 610 
Flying objects or particles... — 1 17 18 Flying objects or particles... — 900 121 1,021 
3 14 17 — 3,300 291 3,591 
Stepping on objects....... _ as — 2 2 Stepping on objects....... — — —+ 14 1 
Other causes............. 5 5 Cther causes... 20 20 

Grand total............ 3 12 170 185 tetal..... 18,000 — 10,365 38,812 32,177 

TABLE VIII 


AVERAGE DAYS OF DISABILITY PER TEMPORARY INJURY AT PLANTS ENROLLED IN THE NATIONAL 
CRUSHED STONE ASSOCIATION SAFETY COMPETITION 


Underground mines Open quarries Total 

‘Me of No. of Average No. of No. of Average No. of No. of Average 

temporary days of days of temporary days of days of temporary days of days of 

Year injuries disability disability injuries disability disability injuries disability disability 
1926 34 533 16 207 4,239 20 241 4,772 20 
1927 14 68 5 458 7,186 16 472 7,254 15 
1928 68 888 13 322 5,493 af 390 6,381 16 
1929 30 617 21 286 5,533 19 316 6,150 19 
1930 15 468 31 227 3,671 16 242 4,139 17 
1931 4 147 37 198 3,540 18 202 3,687 18 
1932 6 165 28 75 2,481 33 81 2,646 33 
1933 11 349 32 67 2,893 43 78 3,242 42 
1934 13 287 22 106 1,873 18 119 2,160 18 
1935 3 249 83 77 3,015 39 80 3,264 41 
1936 x j 117 17 182 4,590 25 189 4,707 25 
1937 3 91 30 136 4,461 33 139 4,552 33 
1938 2 133 67 76 3,184 42 78 3,317 43 
1939 7 457 65 51 1,678 33 58 2,135 37 
1940 8 888 111 78 3,013 39 86 3,901 45 
1941 15 169 11 98 2,266 23 113 2,435 22 
1942 33 1,213 37 183 4,239 23 216 5,452 25 
1943 45 1,123 25 134 3 , 862 29 179 4,985 28 
1944 27 796 29 118 3,323 28 145 4,119 28 
1945 22 755 34 135 3,505 26 157 4,260 27 
1946 31 1,045 34 197 4,130 21 228 5,175 23 
1947 29 1,588 55 197 4,990 25 226 6,578 29 
1948 16 935 58 181 4,642 26 197 5,577 28 
1949 17 467 27 153 3,345 y 170 3,812 22 
Total 460 13 ,548 29 3,942 91,152 23 4,402 104,700 24 
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severity rate of 4.30 days lost per thousand man- 
hours for these injuries and the injury-frequency 
rate of 23.30 per million man-hours, were both 
marked improvements over the corresponding rates 
for 1948. The injury rates in 1949 also were well 
below the average rates for the 24 years of the con- 
test. Average severity of the 153 temporary total 
disabilities was 22 days per injury, a reduction of 
4 days from the average severity in 1948. The 57 
open quarries were operated an aggregate of 7,167,- 
644 man-hours during the year. 

The 5 underground mines entered in the 1949 
Competition worked a total of 981,692 man-hours at 
an injury severity rate of 1.39 and an injury fre- 
quency of 18.34. Both of these rates were slightly 
less favorable than the corresponding rates for 1948 
but they were much better than the similar average 
rates for the 24 years of the contest. Of the 18 in- 
juries at the underground mines, one was a perma- 
nent partial, and 17 were temporary total disabili- 
ties. The average severity of the 17 temporary tota! 
injuries was 27 days of disability per injury or less 
than half the average severity of the temporary total 
injuries in 1948. It is notable that in both the 1948 
and 1949 Competitions the injury-severity and the 
injury-frequency rates at underground mines were 
far below the corresponding rates at open quarries. 

Forty-two operations enrolled in the 1949 Compe- 
tition were also enrolled in 1948. Six of these oper- 
ations had accident-free records in both years; 21 had 
better severity rates and 15 had worse severity rates 
in 1949. 

Crushed stone operations in 18 states were en- 
rolled in the 1949 contest. Fourteen were in New 
York, 11 in Pennsylvania, 5 each in Missouri and 
Virginia, 4 each in Ohio and West Virginia, 3 each 
in Connecticut and Tennessee, 2 each in Iowa, Mary- 


land, and Texas, and 1 each in California, Illinois, 
Kentucky, Massachusetts, Michigan, Oklahoma, and 
Wisconsin. 
Causes of Injuries 

Of the injuries with stated causes at the compet- 
ing plants in 1949, falls of persons resu!ted in 31 dis- 
abilities or more injuries than from any other cause. 
Injuries from falls of persons represented 17 per cent 
of the total injuries with reported causes. Haulage 
accidents resulted in 25 disabilities or 14 per cent of 
the total. Of these haulage accidents one was a 
fatality. Twelve per cent of the injuries were caused 
by falling objects and 10 per cent each were caused 
by hand tools, flying objects or particles, and ma- 
chinery. Falls and slides of rock or materials re- 
sulted in 16 disabilities or 9 per cent of the total. 
One of the injuries from this cause was a fatality. 


The remaining fatality in 1949 was an explosive ac- 


cident. Although only three injuries were from 
drilling accidents, it is pointed out that two of these 
were permanent partial disabilities. 


Summary of Tables 

Tables I and II show the relative standing of the 
open quarries and underground mines, arranged in 
ascending order of injury-severity rates of the plants. 
When two or more plants have accident-free records, 
the number of man-hours governs the order. Tables 
III, IV, and V give yearly summary figures of the 
plants in the competition from 1926 to 1949. The 
number of injuries by causes and the days of dis- 
ability by causes of injuries are shown in Tables VI 
and VII. Table VIII gives the average days of dis- 
ability for temporary total injuries at mines and 
quarries enrolled in the contest. Table IX gives em- 
ployment and accident data for identical and non- 
identical plants enrolled in the 1948 and 1949 con- 
tests. 


TABLE IX 


EMPLOYMENT AND INJURY DATA FOR CRUSHED STONE PLANTS ENROLLED IN THE NATIONAL CRUSHED. 
STONE ASSOCIATION SAFETY COMPETITION, 


1948 AND 1949, COVERING IDENTICAL PLANTS 


FOR BOTH YEARS AND PLANTS ENROLLED ONLY IN 1948 OR IN 1949! 


Number of injuries * 


Days of disability * 


Man-hours Frequency Severity 

No. worked F. P.T. P.P. Temp. Total F. P.T. P.P. Temp. Total rate * rate * 
Plants enrolled in 

1948 only...... 9 740,398 1 — a 29 30 6,000 — — 521 6,521 40.519 8.807 
Identical plants 
enrolled both 

years, 1948.... 42 7,153,202 3 — 11 168 182 18,000 — 8,018 5,056 31,074 25.443 4.344 
Identical plants 
enrolled both 

years, 1949.... 42 6,994,981 3 ae 12 129 144 18,000 — 10,365 2,624 30,989 20.586 4.430 
Plants enrolled in 

1949 only.. 20 1,153,855 — 41 41 — 1,188 1,188 35.548 1.030 


onfid 


As reports mining companies are cc ed ¢ 
?F., fatal; P.T., permanent total disability; P. permanent disability; 


tial by the Bureau of Mines, the identities of the operations to which this table relates are not revealed. 


Temp., temporary disability. 


3 Frequency rate indicates the number of fatal, permanent, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days of 


disability lost from injuries per thousand man-hours of exposure. 
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Flexible Base Widening 


and Construction of Pavement Resurfacing 


By HERMAN C. HELMLE 


District Engineer, The Asphalt Institute 
Springfield, Illinois 


SPHALT resurfacing of old pavements is not 

new. Even in the early 20’s many maintenance 
engineers were using road-mixes and cold-lay bitu- 
minous mixtures for this purpose to a limited degree. 
Because of the durable and economical properties of 
these “home-made” resurfacings, various states be- 
gan preparing specifications for more suitable as- 
phaltic mixtures. Prior to 1935 twenty-three states 
had let their first contracts for this type of work 
while New York and Wisconsin had contracted their 
first resurfacings as early as 1920 and 1922, respec- 
tively. The asphalt resurfacing was used on old port- 
land cement concrete pavements where subgrade 
settlement had occurred, where considerable deteri- 
oration occurred from “pumping,” inadequate s'ab 
thickness or internal disintegration. , 

Many pavements built in the early 20’s have been 
resurfaced and continue to serve traffic well. To 
give an idea regarding some of the pavement mile- 
ages involved, take for example the Highway Sta- 
tistics for 1948 as published by the (now) U. S. Bu- 
reau of Public Roads. They show that on the exist- 
ing mileage on primary systems and extensions of 
rural state highways and on secondary rural roads 
under state control there were 92,265 miles of port- 
land cement concrete and 162,629 miles of asphaltic 
pavements consisting of sheet asphalt, bituminous 
concrete, bituminous macadam, and mixed bitumi- 
nous construction. Moreover these mileages did not 
include similar mileages of pavements located in 
municipalities which are in various degrees of dis- 
repair. 

Since reconditioning of portland cement concrete 
pavements, due to rigid design and in many cases to 
narrow widths, offers more complexities than reno- 
vation of other types, the following discussion on 
widening and resurfacing will be restricted chiefly 
to this type. 


'From a paper presented at the American Road Builders’ Asso- 
ciation Annual Convention, held March 6-10 at Cincinnati; and 
reprinted from “Bituminous Roads and Streets”, July, 1950. 


e An exceptionally thorough and complete review 
of practice observed in typical states and rec- 
ommended by the author. 


Four Resurface Types 


Resurfacing Types. Bituminous resurfacing 
throughout the United States may be classified un- 
der four general headings: surface treatments, road- 
mix type, hot-mix type, and composite types where 
granular lifts are constructed over the old slab be- 
fore placing the hot-mix resurfacing. 

The surface treatment types are constructed as 
double or triple surface treatments and range in 
thickness from 3/4 tol in. They are frequently used 
where “scaling” or other objectionable surface blem- 
ishes are progressing. Due to construction difficulty 
they do not improve the riding quality of a slab very 
much; consequently, where this type of resurfacing 
is used the old pavement should still be fairly smooth 
and in good repair. Accordingly, surface treatments 
are l'mited in their use as a resurfacing type. 

Road-mix mat type resurfacing is used where proj- 
ects are small and do not justify the added costs for 
moving in a hot-mix asphalt plant. Since the road- 
mix type of resurfacing does not have the same re- 
sistance to movement under heavy traffic as hot-mix 
it is restricted to pavements where the volume of 
traffic is low. It should also be restricted to use 
where the old slab is in fair condition, with but few 
maintenance patches. This type of resurfacing var- 
ies in thickness from 1 1/2 to 2 1/2 in. 

Hot-mix asphaltic resurfacing is used chiefly where 
the old slab is in a poor or critical condition, such as 
where it is rough or where excessive pumping or in- 
ternal disintegration has occurred. This type of re- 
surfacing varies in thickness from 2 to 3 in. In 
many cases, however, where pumping slabs have not 
been undersealed or where numerous maintenance 
patches of questionable strength are not replaced 
with suitable material, the thickness of resurfacing 
may be increased to as much as 5 or 6 in. Hot-mix 
asphalt concrete is used chiefly in this type of con- 
struction because of its high resistance to displace- 
ment under traffic, but sheet asphalt has been used 
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to some extent where good sand is cheaply avail- 
able. 


Granular Lifts 


The type of resurfacing which requires a granular 
lift or base is used where it is desired to correct low 
grades, where the subgrade has settled badly, where 
the old slab is in a critical condition, where rocking 


Confining an Extremely Thick Lift of Sand Constructed 

Over an Old Slab with a Road-Mix Mat before Resurfac- 

ing with a 3-in. Hot-Mix Asphaltic Concrete Course in 
Minnesota 


slabs are encountered, where maintenance patches 
of questionable stability are so numerous that it 
would be uneconomical to remove them and where 
there is some question as to whether the old pave- 
ment should be replaced. The thickness most fre- 
quently used for a granular lift is 6 in., with another 
3 in. for the hot-mix asphaltic concrete surface 
course. Where subgrade settlement has been exces- 
sive and where suitable aggregates are easily avail- 
able at low cost these granular lifts have been con- 
structed 8 and 9 in. thick. 

Preparing Slab as Base. Most asphalt resurfacing 
constructed today is the hot-mix asphaltic concrete 
type where resurfacing is placed directly upon the 
old slab. Before placing the resurfacing, it is essen- 
tial that (1) all cavities under the slab (which de- 
velop chiefly from pumping) be corrected by under- 
sealing, and (2) all rocking slabs and maintenance 
patches of questionable stability be removed and re- 
placed with suitable patching material to at least 
the full depth of the old slab. 

For undersealing, a number of states, including 


Ohio, Texas, Missouri, and Illinois, are using an as- 
phalt cement having a high softening point and low 
penetration because of the excellent results obtained 
as well as economy. Asphaltic concrete is being 
used extensively also as a base patching material 
since its cost per unit of volume is about the same 
as other suitable base materials while in addition all 
excavations may be filled and used during the same 
day, thus eliminating extra costs for numerous bar- 
ricades and lights and lessening restraint to traffic. 

Where old pavements contain wide cracks or joints 
which have been filled with asphalt such material 
should be removed and replaced with a fine graded 
asphaltic mortar mixture. Where patches are in 
place containing an excess percentage of asphalt 
they should be removed before resurfacing. If such 
maintenance mixtures are stable and contain about 
the optimum percentage of asphalt it is not neces- 
sary to remove them. 


Economic Question 


Where rehabilitation of an old pavement is being 
considered, it is a case of relative economy as to 
whether the amount of conditioning such as under- 
sealing and patching will cost as much or more than 
2 to 3 in. additional asphaltic concrete or a 6-in. gran- 
u'ar lift over the entire pavement before the new 
resurfacing is constructed. In most cases, however, 
if an old pavement is resurfaced before such a con- 
dition exists it may be salvaged at a moderate cost. 

Widening Existing Pavements. Many of our pave- 
ments now in need of reconditioning are also too 
narrow for modern traffic. The Highway Statistics 
Summary to 1945 as published by the U. S. Public 
Roads Administration shows that our primary rural 
state system then contained 126,458 miles of pave- 
ment having widths of 16 to 20 ft. Minimum pave- 
ment widths of at least 22 to 24 ft. are today re- 
quired, depending upon the volume of traffic. Con- 
sequently, in modernizing an old pavement, widen- 
ing to a satisfactory width before it is resurfaced is 
also essential. 

Many miles of these old pavements had an integral 
curb. In general these curbs were constructed to a 
height of 3 to 4 in. and with many engineers there is 
a question as to whether the curb should be removed 
before widening and resurfacing. Iowa is one state 
with many miles of this pavement design, and after 
considerable investigation engineers there have de- 
veloped a machine for removing the curb. This was 
accomplished during the past season in a very satis- 
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factory manner at an average cost of only 5.96 cents 
per foot for removing 156,000 lin. ft. of curbing. 


Case Examples 


Ohio was one of the first states to investigate the 
use of asphaltic concrete for widening old pavements 
before resurfacing them. On account of its low cost 
and resistance to the development of a longitudinal 
crack in an asphaltic resurfacing adjacent to the 
junction of the widening and old pavement, asphal- 
tic concrete base material has been approved in their 
widening and resurfacing design. Iowa (Fig. 1) and 


ASPHALT RESURFACING 
COURSE , BINDER COURSE) 


se” 


S ASPHALT BASE 
(2 courses) 


Ficure 1 
Iowa Base Widening Design 


Missouri are using similar designs for asphaltic base 
widening. 

In Arkansas and in the Mississippi river valley 
flood plain where numerous small bridges span 
drainage ditches, a different base widening has been 
used. (Fig. 2). Where the old pavement was in a 


stam 
_ "SAND BOTTOM CouRsE 


FIGURE 2 
Arkansas Base Widening Design 


critical condition and where, on account of the nu- 
merous bridges, a granular lift could not be used 
because the grade change should be held to a mini- 
mum, the Arkansas engineers approved a base wid- 
ening and resurfacing design which required the re- 
moval of shoulder material on each side of the slab 
to a depth of 12 in. below the pavement surface. 
This was replaced with a 6-in. bottom course of sand 
and a 6-in. sand-gravel or crushed stone base course. 
Upon the old slab and extending over the granular 
base widening course for a width of 2 ft. was con- 
structed a 5 1/2-in. asphaltic concrete resurfacing. 
The Minnesota highway department on much of 
its resurfacing requires a 6-in. granular lift over the 
old slab before it is resurfaced with a 3-in. course 
of asphaltic concrete. Where a pavement is widened 
the granular base widening extends to the ditch with 


> 


a total thickness of 18 in., including the granular lift 
(Fig. 3). 


Ap RESURFACING 
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FIGURE 3 
Minnesota Base Widening Design 


Wisconsin frequently uses an 8- or 9-in. granular 
lift over an old slab and it also extends to the ditch 


(Fig. 4). On the widened pavement section a 3-in. 


resurfacing extends 2 ft. over the widened portion 
of the granular lift. 

Even with these variable designs, these base wid- 
enings all give satisfactory results. There seems to 
be only a limited amount of longitudinal cracking in 
the resurfacing at the junction of the old pavement 
and the widened sections. It is evident, therefore, 
that the types of base widening to use depend upon 
the cost for the various materials. For example, 
where aggregates are exceptionally cheap, granular 
base widening constructed in combination with gran- 
ular lifts should be used and where aggregates are 
expensive, asphaltic concrete base widenings should 
ke used in a resurfacing program. 


FIGURE 4 


Wisconsin Base Widening Design 


Construction Methods 


Construction of Base Widening and Granular Lifts. 
Where the trench system is used for the asphaltic 
base widening the excavation is usually made with 
either a (Buckeye) trencher or a motor grader 
equipped with a special blade. Where the bottom 
course of the widening consists of a rolled stone base 
the trench is constructed sufficiently wide so that 
the resulting base widening will have a 1 to 1 slope. 
If loose soil remains in the trench, it is removed and 
the trench is checked for proper cross-section. The 
subgrade of the trench is then rolled with a trench 
roller until a satisfactory density is obtained. 

Rolled stone used as the bottom course is generally 
moistened in a continuous mixer with the optimum 
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amount of water before it is spread in the trench. 
The moistened aggregates are then compacted with 
a trench roller to a Proctor density of not less than 
95 per cent. If the aggregates are properly mois- 
tened this density is readily obtained. The surface 
is then primed with MC-0 asphalt, and when the 


— 


Buckeye Trenching Machine Used for Base Widening 
in Iowa 


prime is properly absorbed the asphaltic base widen- 
ing course then is spread and compacted immedi- 
ately. In compacting the asphaltic base widening 
material, approved trench rollers are used also for 
the lower courses. The upper course, however, may 
be compacted with a light tandem roller. Many of 
the states are requiring that the asphaltic concrete 
base widening shall be compacted sufficiently to ob- 
tain a density indicating not less than 95 per cent of 
the laboratory density of the corresponding mixture. 

Where granular base widenings are constructed in 
combination with granular lifts over the old pave- 
ment, such base widening is constructed sufficiently 
far in advance before the construction of the gran- 
ular lift so that the maximum density is obtained 
either by construction operations or by traffic. 
Where granular base widening is constructed it is 
essential that the top 4-in. depth of the base widen- 
ing material shall be compacted to 100 per cent Proc- 
tor density at optimum moisture. Where the frost 
line is exceptionally low and where sand-gravel is 
used it is essential also that aggregates containing a 
high percentage of fines shall have a low plasticity 
index. Most northern states hold to a plasticity in- 
dex of 4, while many of the other states permit a 
maximum of 6. Where gravels are used some of the 


> 


states also are requiring that the total aggregates 
shall have not more than 15 per cent of voids. In 
this case it may be essential to use up to 10 per cent 
of soil, which, however, should have a very low plas- 
ticity index. 

Hot Mix Overlay 


After the granular base widening has been con- 
structed and has been permitted to densify for a 
reasonable length of time, the granular lift is then 
constructed. In general, the same aggregate mate- 
rials are used in the granular lift as those used in 
the widening and they are compacted sufficiently to 
obtain a 100 per cent Proctor density at optimum 
moisture. To retain the optimum moisture, light ap- 
plications of water with a distributor may frequently 
be necessary. When final blading and compaction 
are obtained the granular lift then is permitted to 
dry slightly. It is then primed with 0.30 to 0.50 gal. 
MC-0 per sq. yd. and is ready for resurfacing. 

Where a granular lift over the old pavement is not 
required and it has been conditioned in a satisfac- 
tory manner as a base, it should be primed with 0.10 
gal. per sq. yd. of rapid-setting asphaltic material. 
This is essential because it produces considerable ad- 
hesion and friction between the old slab and the new 


Spreading the Upper Lift of a 3-ft. Asphaltic Concrete 
Base Widening in Iowa 


asphaltic resurfacing and, consequently, creeping of 
the hot bituminous mixture is prevented during roll- 
ing operations. Where the old slab is exceptionally 
rough and distorted a leveling course of asphaltic 
concrete should be constructed to correct irregulari- 
ties. Where the resurfacing is constructed over a 
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granular lift it is not essential to use a leveling 
course because during the grading and compacting 
operations a very smooth base may be obtained. 
Best results are obtained in resurfacing an old pave- 
ment when the resurfacing is constructed in two 


layers and has a total thickness of 2 1/2 to 3 in. 
To obtain suitable edge alignment a string line 


should be used near the edge of the pavement dur- 
ing the placement of the resurfacing and the outer 
edge of each lane of asphaltic mixture should be 
compacted to a slope of about 11/2 to 1. If there is 
no excessive displacement under the roller, compac- 
tion should be obtained immediately and sufficient 
ro!ling should be done to obtain a density indicating 
not less than 95 per cent of the laboratory density of 
the corresponding mixtures. 

With some asphaltic mixtures it seems difficult to 
obtain suitable joints at the junction of two lanes of 
the asphaltic resurfacing. This may be improved by 
carrying the screed of the finishing machine slightly 
over a previcusly constructed lane and slightly 
higher so that a small layer of mortar is deposited 
upon it. With the back of a rake mortar then may 
be pushed to the edge of the course being spread and 
compacted immediately. Generally such a proce- 
dure gives an excellent longitudinal joint. 


Resurfacing Costs 


Costs prevailing throughout the United States for 
hot-mix asphaltic concrete resurfacing vary consid- 
erably. In states where projects are small, costs 
generally are higher than where jobs are of a size 
sufficient to reduce overhead expense. The follow- 
ing (1949) prices, however, present reasonable costs 
per ton where considerable work has been done: 


Hot ReEsuRFACING Cost PER TON 


State Minimum Cost Average Cost 
Arizona $2.67 $3.42 
Arkansas 5.40 6.35 
California 3.78 4.50 
Georgia 6.07 6.79 
Idaho 3.80 —_ 
Indiana 4.81 6.21 
Kansas 5.57 — 
Massachusetts 5.43 7.00 
Minnesota — 4.15 
Missouri 5.99 7.85 
New Jersey 5.95 7.50 
North Carolina 4.85 6.00 
Ohio 5.26 6.80 
South Carolina 5.00 _ 
Tennessee 4.50 6.00 
Texas — 5.40 
Virginia 5.36 6.63 


> 


In some cases where an old pavement has failed 
badly and also has poor alignment, it may at first 
appear almost hopeless to improve the situation 
without complete removal of the old pavement. As 
funds are limited everywhere, however, more 
thought must be given to salvaging as much of the 
old pavement as possible. 


Partial Realignment 


An example of such good engineering occurred 
during 1949 near Des Moines, Iowa. This was a 22.5- 
mile widening and resurfacing project. While at 
several locations abrupt change in alignment oc- 
curred, these were corrected by making five reloca- 
tions and two grade changes yet involving a total 
length of only 2.86 miles of reconstruction. The new 
pavement consisted of the following design: 


Rolled stone base course _______ 12 in 
Aspheitie binder course 3 in. 
Asphaltic concrete surface course __-_-__________- 1% in. 


In most instances it has been proven that resur- 
facing an old portland cement concrete pavement is 
economical and increases the life of a pavement for 
many years. Take for example, U. S. Route 40 in 
Missouri. A 5-mile project was resurfaced in 1947 
with a 2 3/4-in. asphaltic concrete surface at a cost 
of $20,000 per mile. This cost included a 9-in. crushed 
stone base widening constructed 3 ft. wide on each 
side of the slab. The following were the mainte- 
nance costs on this project before and after resur- 
facing: 


1944 _ 
1947 (resurfaced) _____ 149 per mile 


On an adjacent project which had not been resur- 
faced the maintenance costs during 1948 were $3,500 
per mile and during 1949 were $7,000 per mile. This 
is one of the heavy-duty highways of Missouri and 
it is evident that while the resurfacing should have 
keen constructed several years earlier it has saved 
the State a very large expense in maintenance, and 
this saving if amortized would far more than pay 
for the cost of improvement. 
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Did We Grow Up or Blow Up? 


By GEORGE SCULLIN 


Stony Brook. L.I., N.Y. 


HE dawn of the explosives industry is lost in a 
great cloud of smoke. Many a good alchemist 
of the Dark Ages, seeking to transmute lead into 
gold, rode out of the world on a sheet of flame, and 
learned too late that he had discovered a high ex- 
plosive. Since his records and laboratory usually 
accompanied him on his ascension, the world would 
remain quiet until the next accidental discovery. 
Not until Roger Bacon (1214-1294) came along did 
discovery and survival occur simultaneously, and 


permanent records on how to make gunpowder took 


the place of smoking ruins. For it was Bacon, not 
the Chinese, who discovered gunpowder. By 1325, 
Bacon’s combination of saltpeter, sulphur and char- 
coal was being used in firearms, and the knight in 
armor was doomed. By 1331, the Moors were using 
it in cannon, and the once-impregnable feudal castle 
was doomed. 

Strangely enough, so convenient was gunpowder 
for destruction that nearly 300 years passed before 
anyone thought to use it for construction. Then was 
discovered the real use for which explosives had 
been conceived. The Germans began using the stuff 
for blasting rock in 1627, England began using it in 
mines in 1689, and the Swiss road builders found 
they could tame mountains with it in 1696. 

In America the founding fathers started powder 
mills almost as soon as their feet dried out after 
landing. The first official saltpeter house was in 
operation in Boston by 1640, but in the hinterlands 
powder making was a household chore. Before the 
Revolution the British tried to stop powder making 
in the Colonies, and powder bootlegging became sec- 
ond in popularity only to smuggling. Even so, there 
were not enough powder mills in operation in 1776 
to keep General Washington supplied with samples. 
The capture of British ammunition dumps and am- 
munition ships was not so much a part of the for- 
tunes of war as an essential and dependable part of 
the armament program. 

Then America started to grow. The mountains 
had to be conquered, the rivers tamed, the mineral 
resources tapped. In Europe the dangerous soup 


Reprinted from “Nation's Business”, July, 1949. 


‘ The ax has received and deserved great credit 
as the tool of the pioneers. But it was really 
explosives that opened the country with a bang. 


called nitroglycerine had been discovered by Prof. 
Ascanio Sobrero in 1846. Though it was too danger- 
ous to handle, many Americans, from safe-crackers 
to engineers, were using it. It is a matter of record 
that more than one safe-cracker sailed out of a bank 
on the door of the vault he had successfully blown, 
and many a good powder monkey in mine and tunnel 
came to the same fate. 

Not until Alfred Nobel found that he could tame 
nitroglycerine by mixing it with kieselguhr did it 
kecome popular. Kieselguhr is an earthy, absorbent 
substance that takes the touchiness out of the soup 
by converting it into a solid so insensitive to shock 
that it has to be fired by a cap. He called his new 
product dynamite, and the first plant in the United 
States to manufacture the explosive was the Giant 
Powder Company of San Francisco, Calif., which 
began turning out the magic sticks in 1868. 

After that the explosives industry in the United 
States grew with the violence of one of its own ex- 
plosions. Where before such fabulous men as James 
Howden in the West and George Mordey Mowbray 
in the East had brewed their own hot soups on the 
spot to drive through the Central Pacific Railroad 
tunnels in the high Sierras and the Hoosac tunnel in 
Massachusetts, now any powder monkey could light 
a fuse and run. Where before mines were sought 
by prospectors with pick and shovel, now they could 
be found by dynamite exploration. 

Everything expanded tremendously. But not with- 
out an argument first. Labor gangs feared that dyna- 
mite would take jobs away from the pick and shovel 
men. Railroads refused to haul the stuff for fear 
they would lose a few trains in transit. For a while 
it looked like dynamite was going to be up against 
a boycott through which it could not blast. 

Dynamite’s dynamic salesmen went to work. They 
bit sticks of dynamite in half with their teeth, 
pounded it on rocks, broke log jams, blew out stumps, 
and dug basements in solid rock. When railroads 
needed dynamite for their own construction work, 
the salesmen refused to sell until the lines agreed to 
carry the cases in their own cars. Once the railroads 
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carried dynamite for their own work, they had no 
excuse to refuse its transportation for other contrac- 
tors. Labor saw that without dynamite the really 
big jobs like opening the Mesabi iron range, building 
transcontinental roads, opening rivers and harbors 
to navigation, coal mine stripping and other big proj- 
ects would die aborning. So they withdrew their 
objections. The boom was on. 

By the time the twentieth century had rolled 
around, the manufacture of high explosives for com- 
mercial purposes was big business, with more than 
a score of companies manufacturing the potent stuff. 
Explosives were taking many forms. There were 
explosives made with cellulose that looked like gela- 
tine and were waterproof. Ammonium nitrate 
packed a terrific wallop, and so did trinitrotoluene 
(TNT), made of nitric acid and a coal tar derivative. 
By using any one, or a combination thereof, an ex- 
plosive engineer could achieve any effect he wanted, 
from demolishing a mountain to carving a stone 
statue. 

The use of 61,000,000 pounds of dynamite to com- 
plete the Panama Canal by the fall of 1914 marked 
the coming of age of commercial explosives. 


By-Products Are Tame 


A strange feature of the explosives industry is the 
way it has begotten prodigious offspring. Paints, 
lacquers, celluloids, plastics—the list goes on for 
yards—grew like Gargantua, and exceeded their 
hotheaded parent almost from birth. There is con- 
siderable reason behind this. Far better that an 
explosives firm play with cellulose, hunting for a 
blast and ending up with a beautiful fabric, than for 
a textile mill to try the same experiment and end 
up with an explosion. 

Today’s annual production of dynamite, still far 
short of requirements, runs more than 500,000,000 
pounds, with scarcely an industry that is not bene- 
fited by it. About 63 per cent of the high explosives 
are used in mining, another 33 per cent for construc- 
tion work of all kinds, and the remaining four per 
cent for demolition work, stump blowing, breaking 
ice jams, war scenes for the movies, and countless 
other chores. Even so, this acorn, now grown to oak, 
has dropped so many other rich acorns of industry 
that it stands almost lost and forgotten in its own 
forest. 


Charles B. Andrews 
1877 — 1950 


IS many friends throughout the crushed stone 

industry will learn with sincere regret of the 
death of Charles B. Andrews, Past Chairman of the 
Manufacturers Division of the National Crushed 
Stone Association. Mr. Andrews died suddenly of 
a heart attack on April 19, while walking to his 
office in the plant to begin the day’s work. 

At the time of his death, Mr. Andrews was Assist- 
ant to the President, George R. Hanks, of Taylor 
Wharton Iron and Steel Company, Highbridge, New 
Jersey, one of the original member companies of the 
Manufacturers Division of NCSA. 

Mr. Andrews’ staunch and active support of the 


' Manufacturers Division of the National Crushed 


Stone Association in the early days of its develop- 
ment, brought him many honors in the organization. 
He served on the Board of Directors of the Division 
for many years and represented the Division on the 
NCSA Board during 1927, 1928, and 1929. He was 
elected to the high honor of Chairman of the Divi- 
sion at the 1928 annual meeting. 

Our deep sympathy is extended to his family and 
business associates in their bereavement. 


‘ 
/ 
j 


Manufacturers Division—National Crushed Stone Association 


These associate members are morally and financially aiding the Associa- 


tion in its efforts to protect and advance the interests of the crushed stone 
industry. Please give them favorable consideration whenever possible. 


Allis-Chalmers Mfg. Co. 
Milwaukee 1, Wis. 
Crushing, Screening, Washing, Grinding, 

Cement Machinery; Motors; Texrope 
Drives; Centrifugal Pumps; Tractors 


American Cyanamid Co. 
Explosives Department 
2527 Oliver Bldg., Pittsburgh 22, Pa. 
Explosives and Blasting Supplies 
American Manganese Steel Division of 
American Brake Shoe Co. 
389 East 14th St., Chicago Heights, Ill. 
Manganese Steei Castings, Power Shovel 
Dippers, Material Handling Pumps, Heat 
and Corrosion Resistant Castings, Recla- 
— and Hard-Facing Welding Ma- 
terials 


American Pulverizer Co. 
1249 Macklind Ave., St. Louis 10, Mo. 
Manufacturers of Ring Crushers and Ham- 
mermills for Primary and Secondary 
Crushing 
American Steel & Wire Co. 
Rockefeller Bldg., Cleveland 13, Ohio 
Wire Rope, Aerial Wire Rope Tramways, 
Electrical Wires and Cables, Welded Wire 


Fabric, Concrete Reinforcing, Wire Nails, 
Fencing, Netting 


Atlas Powder Co. 
Wilmington 99, Del. 
Industrial Explosives and Blasting Supplies 


Austin-Western Co. 

601 N. Farnsworth Ave., Aurora 1, Ill. 

Jaw and Roll Crushers, Conveyors, Feeders, 
Screens, and Bins—Separately or Com- 
bined in Complete Crushing, Screening 
and Washing Plants; All Types of Dump, 
Hopper, and Quarry Cars, Air and Elec- 
trically Operated, in Narrow and Stan- 
dard Gauges; Power Shovels, Drag Lines, 
and Cranes; Road Making, Earth Han- 
dling, and Street Cleaning Equipment 


Bacon-Greene & Milroy 
205 Church St., New Haven 10, Conn. 
“FARREL-BACON” Jaw Crushers for Pri- 
mary and Secondary Operations, Convey- 
ors, Elevators, Rolls, Screens 


Bacon-Pietsch Co., Inc. 
149 Broadway, New York 6, N. Y. 
Manufacturers of Farrel-Bacon Crushers 
and Allied Screening and Conveying 
Equipment 


Barber-Greene Co. 

Aurora, IIl. 

Portable and Permanent Belt Conveyors, 
Belt Conveyor Idlers, Bucket Loaders 
both Wheel and Crawler Mounted, As- 
phalt Mixers and Finishers, Coal Handl- 

ing Machines 


C. G. Buchanan Crushing Machinery Divi- 
sion of the Birdsboro Steel Foundry and 
Machine Co. 

1941 Furnace St., Birdsboro, Pa. 


Primary, Secondary, and Finishing Crushers 
and Rolls 


Bucyrus-Erie Co. 
South Milwaukee, Wis. 


Excavating, Drilling and Material Handling 
Equipment 


Caterpillar Tractor Co. 
Peoria 8, 
Track-Type Tractors, Bulldozers, Earth- 
moving Scrapers, Motor Graders, Heavy- 
Duty Off-Road Hauling Units, Diesel 


— and Diesel Electric Generating 
ets 


Chain Belt Co. 


1600 W. Bruce St., Milwaukee 11, Wis. 


Rex Conveyors, Elevators, Feeders, Idlers; 
Drive and Conveyor Chains, Power Trans- 
mission Equipment; Concrete Mixers, 
Pavers, Pumpcrete and Portable Pumps 


Continental Gin Co. 
Industrial Division 
4500 Fifth Ave., S., Birmingham 2, Ala. 


Conveyors—Belt, Screw, Flight, and Under- 
ground Mine; Elevators—Bucket and 
Screw; Feeders—Apron, Belt, Reciprocat- 
ing, Table, and Screw; Drives—V-Belts, 
Chains and Sprockets, Gears and Speed 
Reducers 


Cross Engineering Co. 
P. O. Box 16, Carbondale, Pa. 


Screen Plates and Sections, Perforated Plate 
for Vibrating, Rotary and Shaking Screens 


Cummins Engine Co., Inc. 
Columbus, Ind. 
Diesel Engines, Fuel Pumps 


Deister Machine Co. 
1933 East Wayne St., Fort Wayne 4, Ind. 


Deister Plat-O Vibrating Screen, Deister 
Compound Funnel Classifier 


Detroit Diesel Engine Division 
General Motors Corp. 
13400 West Outer Drive, Detroit 28, Mich. 
Light Weight, Compact 2 Cycle Diesel En- 


gines and “Package Power” Units for All 
Classes of Service 
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Manufacturers Crushed Stone Association 
continued 


Diamond Iron Works, Inc. 

1728 N. Second St., Minneapolis 11, Minn. 

Jaw and Roll Crushers; Vibrator, Revolving, 
and Scrubber Screens; Drag Washers; 
Bucket Elevators; Belt Conveyors; Bins; 
Apron and Plate Feeders; Portable Gravel 
and Rock Crushing, Screening, and Wash- 
ing Plants; Stationary Crushing, Screen- 
ing, and Washing Plants; Hammermills 


Dixie Machinery Mfg. Co. 
4200 Goodfellow Blvd., St. Louis 20, Mo. 


Dixie Hammermills—Standard and Moving 
Breaker Plate Non-Clog for Primary and 
Secondary Crushing 


E. I. du Pont de Nemours & Co., Inc. 
Wilmington 98, Del. 
Explosives and Blasting Accessories 


Eagle Iron Works 
129 Holcomb Ave., Des Moines, Iowa 
Fine Material Screw Washers—Classifiers— 
Dehydrators; Coarse Material Screw and 
Log Washers—Dewaterers; Water Scalp- 
ing and Fine Material Settling Tanks; and 


“Swintek” Screen Chain Cutter Dredging. 


Ladders 


Easton Car and Construction Co. 
Easton, Pa. 


Heavy-Duty Dump Body Trailers for Rock 
and Ore, Truck Bodies, and Quarry Cars; 
Overhead Hoists for Dumping Haulage 
Units; Electric Heaters for Tar, Asphalt 
or Bitumen 


Ensign-Bickford Co. 
Simsbury, Conn. 


Primacord-Bickford Detonating Fuse and 
Safety Fuse 


Euclid Road Machinery Co. 
1361 Chardon Road, Cleveland 17, Ohio 
Heavy-Duty Trucks and Dump Trailers for 


“Off-Highway” Hauls, Loaders for Earth 
Excavation 


Even Spread Co. 
P. O. Box 87, Owensville, Ohio 


Power Spreaders and Attachments for Agri- 
cultural Lime and Fertilizer 


Flexible Steel Lacing Co. 
4607 Lexington St., Chicago 44, Il. 
Flexco HD Belt Fasteners, Alligator Belt 


Lacing, Flexco Hinged Belt Fasteners, 
Alligator Belt Cutters, Alligator Wide 
Belt Cutters, Alligator V Belt Fasteners, 
Flex V Belt Fasteners 


Frog, Switch & Mfg. Co. 

Carlisle, Pa. 

Manganese Steel Department—Manufactur- 
ers of “Indian Brand” Manganese Steel 
Castings for Frogs, Switches, and Cross- 
ings, Jaw and Gyratory Crushers, Cement 
Mills, Mining Machinery, Etc., Steam 
Shovel Parts 


General Electric Co. 

1 River Road, Schenectady 5, N. Y. 

Electric Motors, Controls, Locomotives, Co- 
ordinated Electric Drives for: Shovels, 
Drag Lines, Conveyors, Hoists, Cranes, 
Crushers, Screens, Etc.; Coordinated Power 
Generating and Distributing Systems In- 
cluding Turbine Generators, Switchgear, 
Transformers, Cable, Cable Skids, Load 
Center Substations 


Gill Rock Drill Co. 
Lebanon, Pa. 
Well Drill Tools and Supplies 


Goodyear Tire & Rubber Co., Inc. 
Akron 16, Ohio 


Airfoam; Mechanical Goods—Belting (Con- 
veyor, Elevator, Transmission), Hose (Air 
Water, Steam, Suction, Miscellaneous), 
Chute Lining (Rubber); Rims (Truck and 
Tractor); Storage Batteries (Automobile, 
Truck, Tractor); Tires (Automobile, 
Truck, Off-the-Road); Tubes (Automo- 
bile, Truck, Off-the-Road, LifeGuard, 
Safety Tubes, Puncture Seal Tubes 


Gruendler Crusher and Pulverizer Co. 
2915 N. Market St., St. Louis 6, Mo. 


Rock and Gravel Crushing and Screening 
Plants, Jaw Crushers, Roll Crushers, 
Hammermills, Lime Pulverizers 


George Haiss Mfg. Co., Inc., Division of 
Pettibone Mulliken Corp. 
Meist-3400 on Park Ave., New York 51, 


Bucket Loaders, Buckets, Portable and Sta- 
tionary Conveyors, Car Unloaders 


Harnischfeger Corp. 
4400 W. National Ave., Milwaukee 14, Wis. 


A complete line of Power Excavating 
Equipment, Overhead Cranes, Hoists, 
Smoothare Welders, Welding Rod, Motors 
and Generators, Diesel Engines 


HarriSteel Products Co. 
420 Lexington Ave., New York 17, N. Y. 
Woven Wire Screen Cloth 


Hayward Co. 
50 Church Street, New York 7, N. Y. 


Orange Peel Buckets, Clam Shell Buckets, 
Electric Motor Buckets, Automatic Take- 
up Reels 


Manufacturers Crushed Stone Association 
continued) 


E. Lee Heidenreich, Jr., Consulting 
Engineers 


67 Second St., Newburgh, N. Y. 

Plant Layout, Design, Supervision; Open Pit 
Quarry Surveys; Appraisals—Plant and 
Property 


Hendrick Mfg. Co. 


Carbondale, Pa. 


Perforated Metal Screens, Perforated Plates 
for Vibrating, Shaking, and Revolving 
Screens; Elevator Buckets; Test Screens; 
Wedge Slot Screens; Open Steel Floor 
Grating 


Hercules Powder Co. 


Wilmington 99, Del. 
Explosives and Blasting Supplies 


Hercules Steel Products Corp. 


Sherman St., Galion, Ohio 

Ice Control Spinner Type Spreaders, Chain 
Conveyor Type, Lime and Fertilizer 
Spreaders, Hydraulic Hoists and Dump 
Bodies, Split Shaft Power Take-Offs, 
Hydraulically Operated Lift Gates 


Hetherington & Berner Inc. 


701-745 Kentucky Ave., Indianapolis 7, Ind. 


Asphalt Paving Machinery, Sand and Stone 
Dryers, Dust Collectors 


Hewitt-Robins Incorporated 


370 Lexington Ave., New York 17, N. Y. 

Belt Conveyors (Belting and Machinery) ; 
Belt and Bucket Elevators; Car Shake- 
outs; Feeders; Industrial Hose; Screen 
Cloth; Sectional Conveyors; Skip Hoists; 
Stackers; Transmission Belting; Vibrat- 
ing Conveyors, Feeders, and Screens; 
Design and Construction of Complete 
Plants 


Illinois Powder Mfg. Co. 


112 N. Fourth St., St. Louis 2, Mo. 
Gold Medal Explosives 


Ingersoll-Rand Co. 


11 Broadway, New York 4, N. Y. 

Rock Drills, Quarrymaster Drills, Jackbits, 
Bit Reconditioning Equipment, Portable 
and Stationery Air Compressors, Air 
Hoists, Slusher Hoists, Air Tools, Diesel 
Engines, Pumps 


Insley Manufacturing Corp. 
801 N. Olney St., Indianapolis 6, Ind. 


Concrete Carts and Buckets, % Yd. Cranes 
and Shovels 


Iowa Manufacturing Co. 

916 16th St., N.E., Cedar Rapids, Iowa 

Rock and Gravel Crushing, Screening, Con- 
veying and Washing Plants, Hot and Cold 
Mix Asphalt Plants, Stabilizer Plants, KU- 
BIT Impact Breakers, Screens, Elevators, 
Conveyors, Portable and Stationary Equip- 
ment, Hammermills 


Jaite Co. 
Jaite, Ohio 
Multiwall Paper Bags, Sewn and Pasted 


Style for Packaging Lime, Cement, 
Plaster, Etc. 


Jeffrey Manufacturing Co. 
E. First Ave., Columbus 16, Ohio 


Material Handling Machinery, Crushers, 
Pulverizers, Screens, Chains 


Joy Manufacturing Co. 

333 Oliver Bldg., Pittsburgh 22, Pa. 

Drills: Blast-Hole, Wagon, Rock, and Core; 
Air Compressors: Portable, Stationary, 
and Semi-Portable; Aftercoolers; Porta- 
ble Blowers; Carpullers; Hoists; Multi- 
Purpose and Portable Rock Loaders; Air 
Motors; Trench Diggers; Belt Conveyors; 
Drill-Bit Furnaces; “Spaders’; “String-a- 
Lite” (Safety-Lighting-Cable); Backfill 
Tampers; Drill Bits: Rock and Core 


Kennedy-Van Saun Mfg. and Eng. Corp. 

2 Park Ave., New York 16, N. Y. 

Crushing, Screening, Washing, Conveying, 
Elevating, Grinding, Complete Cement 
Plants, Complete Lime Plants, Complete 
Lightweight Aggregate Plants, Synchron- 
ous Motors, Air Activated Containers for 
Transportation of Pulverized Material, 
Cement Pumps, and Power Plant Equip- 
ment 


Kensington Steel Co. 
505 Kensington Ave., Chicago 28, IIl. 


Manganese Steel Castings, Dipper Teeth, 
Crawler Treads, Jaw Plates, Concaves and 
Hammers 


Keystone Driller Co. 
Beaver Falls, Pa. 
Drills, Power Shovels 


King Powder Co., Inc. : 
Cincinnati, Ohio 
Detonite, Dynamites, and Blasting Supplies 


Koehring Co. 
3026 W. Concordia Ave., Milwaukee 10, Wis. 


Excavating, Hauling and Concrete Equip- 
ment 


Kraft Bag Corp. 
630 Fifth Ave., New York 20, N. Y. 
Heavy Duty Multiwall Paper Bags 
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Lima Shovel and Crane Division 
Lima-Hamilton Corp. 
Lima, Ohio 
Power Shovels, Draglines, and Cranes 


Link-Belt Co. 
300 West Pershing Road, Chicago 9, III. 
Complete Stone Preparation Plants; Con- 
veyors, Elevators, Screens, Washing 
Equipment, Speed-O-Matic Shovels— 
Cranes—Draglines and Power Transmis- 
sion Equipment 


Ludlow-Saylor Wire Co. 
634 S. Newstead Ave., St. Louis 10, Mo. 
Woven Wire Screens and Wire Cloth of 


Super-Loy, All Commercial Alloys and 
Metals 


Mack Manufacturing Corp. 

350 Fifth Ave., New York 1, N. Y. 

On- and Off-Highway Trucks, Tractor 
Trailers, Six-Wheelers, from 5 to 30 Tons 
Capacity, both Gasoline- and Diesel- 
Powered 


Marion Power Shovel Co. 
617 W. Center St., Marion, Ohio 


A Complete Line of Power Shovels, Drag- 
lines, and Cranes 


McLanahan & Stone Corp. 
200 Wall St., Hollidaysburg, Pa. 
Complete Pit, Mine, and Quarry Equipment 
—Crushers, Washers, Screens, Feeders, etc. 


Murphy Diesel Co. 
5317 W. Burnham St., Milwaukee 14, Wis. 


Murphy Diesel Engines Ranging from 90 to 
190 Continuous Horsepower at 1200 Rpm. 
and Packaged Type Generator Sets 60 to 
133 Kw. for All Classes of Service 


N. P. Nelson Iron Works, Inc. 
820 Bloomfield Ave., Clifton, N. J. 
Nelson Bucket Loaders 


Nordberg Mfg. Co. 

3073 S. Chase Ave., Milwaukee 7, Wis. 

Cone, Gyratory, Jaw and Impact Crushers; 
Grinding Mills; Stone Plant and Cement 
Mill Machinery; Vibrating Screens; Griz- 
zlies; Diesel and Steam Engines; Com- 
om Mine Hoists; Track Maintenance 
Tools 


Manufacturers Crushed Stone Association 
continu 


Northern Blower Co. 
6409 Barberton Ave., Cleveland 2, Ohio 


Dust Collecting Systems, Fans—Exhaust and 
Blower 


Northwest Engineering Co. 
135 S. LaSalle St., Chicago 3, Il. 
Shovels, Cranes, Draglines, Pullshovels 


Osgood Co. 
Marion, Ohio 


Power Shovels, Cranes, 


Draglines, 
Etc., 3/8 to 2 1/2 Cu. Yd. 


Hoes, 


Pennsylvania Crusher Co. 
Liberty Trust Bldg., Philadelphia 7, Pa. 
Single Roll Crushers, Impactors, Hammer- 


mills, Ring Type Granulators, KUE-KEN 
Jaw Crushers, KUE-KEN Gyracones 


Pettibone Mulliken Corp. 
4710 W. Division St., Chicago 51, Ill. 


Buckets, Dragline and Parts; Loaders—Car, 
Bucket; Plants—Asphalt, Portable 


Pioneer Engineering Works, Inc. 

1515 Central Ave., Minneapolis 13, Minn. 

Jaw Crushers, Roll Crushers (Twin and 
Triple), Vibrating and Revolving Screens, 
Feeders (Mechanical, Grizzly, Apron, and 
Pioneer-Oro), Belt Conveyors, Portable 
and Stationary Crushing and Screening 
Plants, Washing Plants, Mining Equip- 
ment, Cement and Lime Equipment, As- 
phalt Plants 


Pit and Quarry Publications 
538 South Clark St., Chicago 5, IIl. 
Pit and Quarry, Pit and Quarry Handbook, 


Pit and Quarry Directory, Concrete Man- 
ufacturer, Concrete Industries Yearbook 


Quaker Rubber Corp. 


Tacony and Milnor Sts., Philadelphia 24, Pa. 
Conveyor Belts, Hose, and Packings 


Rock Bit Sales and Service Co. 


350 Depot St., Asheville, N. C. 

Tungsten Carbide Detachable Bits, “Rock 
Bit” Drill Steel Inlaid with Tungsten 
Carbide, Carbon Hollow Drill Steel, Alloy 
Hollow Drill Steel 


Rock Products 
309 West Jackson Blvd., Chicago 6, Ill. 


John A. Roebling’s Sons Co. 
Woven Wire Fabrics Division 

Roebling, N. J. 

Aggregate Screen, Hardware and Industrial 
Wire Cloth, Insect Screening, Wire Rope, 
Fittings and Strand, Slings, Suspension 
Bridges and Cables, Aerial Wire Rope 
Systems, Ski Lifts, Electric Wire and 
Cable, Magnet Wire 


Manufacturers oe Crushed Stone Association 
concluded 


St. Regis Sales Corp. 


1925 Mathieson Bldg., Baltimore 2, Md. 
eo 230 Park Ave., New York 17, 


Automatic Filling and Weighing Machines 
and Multiwall Paper Shipping Sacks 


Sanderson-Cyclone Drill Co. 
South Main St., Orrville, Ohio 


All Steel Wire Line, Air Speed Spudders, 
Large Blast Hole Drills, Drilling Tools 
and Drilling Supplies 


Schield Bantam Co. 
Waverly, Iowa 


Bantam Trench Hoes, Draglines, Clams, 
Shovels 


Screen Equipment Co. 
1754 Walden Ave., Buffalo 21, N. Y. 
SECO Vibrating Screens 


Simplicity Engineering Co. 
Durand, Mich. 
Simplicity Gyrating Screen, Simplicity 
Simplicity D’watering 
Whee 


Smith Engineering Works 


E. Capitol Drive at N. Holton Ave. 
Milwaukee 12, Wis. 


Gyratory, Gyrasphere, Jaw and Roll Crush- 
ers, Vibrating and Rotary Screens, Gravel 
Washing and Sand Settling Equipment, 
Elevators and Conveyors, Feeders, Bin 
Gates, and Portable Crushing and Screen- 
ing Plants 


Stedman's Foundry & Machine Works 
Aurora, Ind. 


Stedman Impact-Type Selective Reduction 
Crushers, 2-Stage Swing Hammer: Lime- 
stone Pulverizers 


Stephens-Adamson Mfg. Co. 
Aurora, Ill. 


Belt Conveyors, Elevators, Feeders, Car Pull- 
ers, Screens, Skip Hoists, Complete Plants 


Taggart Corp. 
(See St. Regis Sales Corp.) 


W. O. & M. W. Talcott. Inc. 
91 Sabin St., Providence, R. I. 


Belt Fasteners, Belt Lacing, Conveyor Belt 
Fasteners, and Patch Fasteners 


Taylor-Wharton Iron & Steel Co. 

High Bridge, N. J. 

Manganese and other Special Alloy Steel 
Castings; Dipper Teeth, Fronts and Lips; 
Crawler Treads; Jaw and Cheek Plates; 
Mantles and Concaves; Pulverizer Ham- 
mers and Liners; Asphalt Mixer Liners 
and Tips; Manganese Nickel Steel Weld- 
ing Rod and Plate 


Thew Shovel Co. 
Lorain, Ohio 


Power Shovels, Cranes, Crawler Cranes, 
Locomotive Cranes, Draglines, Diesel 
Electric, Gasoline, 3/8 to 21/2 Cu. Yd. 
Capacities 


Torrington Co. 
Bantam Bearings Division 
3702 W. Sample St., South Bend 21, Ind. 


Anti-Friction Bearings (All Types and 
Sizes) 


Traylor Engineering & Mfg. Co. 
Allentown, Pa. 


Stone Crushing, Gravel, Lime, and Cement 
Machinery 


Trojan Powder Co. 
17 N. 7th St., Allentown, Pa. 
Explosives and Blasting Supplies 


W. S. Tyler Co. 


3615 Superior Ave., N. E., Cleveland 14, Ohio 


Wire Screens, Screening Machinery, Scrub- 
bers, Testing Sieves and Dryers 


Universal Engineering Corp. 
625 C Ave., N. W., Cedar Rapids, Iowa. 


Jaw Crushers, Roll Crushers, Hammermills, 
Complete Crushing, Screening, and Load- 
ing Plants, Either Stationary or Portable 
for Stone Aggregates or Aglime 


Vibration Measurement Engineers 
7705 Sheridan Rd., Chicago 26, Ill. 


Specialists in Blasting Complaint Investiga- 
tions; Seismological Surveying; Expert 
Testimony in Blasting Litigation 


Waukesha Motor Co. 


E. St. Paul Ave., Waukesha, Wis. 


Engines—Diesel, Gas, and Gasoline, Both 
Independent and as Complete Power 
Plants, Portable in Smaller Sizes, and 
Semi-Portable in Largest Sizes, Horse- 
power Range from 5/8 to over 500 Hp. 
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